In an attempt to account for differences in the biologic behavior of Epstein-Barr virus in different primate species, we studied lymphocyte surface markers on primary and transformed cells. Among primary leukocytes, the distribution of cells with characteristics of bone-marrow-derived cells ( MATERIALS AND 'METHODS Cell Culture. Mononuclear leukocytes from human umbilical cord blood or from peripheral blood of cotton-top marmosets or woolly monkeys were isolated on a Ficoll-Hypaque gradient (11). The cells were transformed by EB virus and maintained in RPMI-1640 with 20% fetal calf serum as described previously (8).
Most human lymphoid cell lines carrying the Epstein-Barr (EB) virus genome have characteristics of bone-marrow-derived (B) lymphocytes (i.e., surface immunoglobulin or receptors for fixed complement) (1) . Therefore, it has been postulated that EB virus transforms only the B subpopulation of human lymphoid cells. Several kinds of evidence support this hypothesis. During the course of in vitro transformation of human lymphocytes there is an increase in the proportion of cells with B cell markers, and cells in which the EB nuclear antigen first appears also have the complement receptor (2, 3) . Removal of B cells decreases the efficiency of transformation, and enrichment of B cells enhances it (4, 5) . Only B cells form rosettes with the cytoplasmic membrane of the EB virus-producer human lymphoid cell line, P3J-HR-1 (1) . This finding suggests that only B cells have receptors for EB virus, an idea that is supported by the demonstration that supernatant fluids of two EB virus producer cell lines contain materials (presumably virions and virus altered cell membranes) which adsorb selectively to B cells (6, 7) . EB virus also transforms peripheral blood leukocytes of certain nonhuman primates; in general, primate cells are less susceptible to transformation than are human cells (8 MATERIALS AND 'METHODS Cell Culture. Mononuclear leukocytes from human umbilical cord blood or from peripheral blood of cotton-top marmosets or woolly monkeys were isolated on a Ficoll-Hypaque gradient (11) . The cells were transformed by EB virus and maintained in RPMI-1640 with 20% fetal calf serum as described previously (8) .
Leukocyte Markers. E Rosettes. Leukocytes (0.2 to 1.0 X 106) were mixed with an equal volume of a 1% suspension of sheep red blood cells (SRBC) that had been pretreated with neuraminidase (Vibrio cholera, Calbiochem) (25 units/ml), centrifuged at 200 X g for 10 Table 4 (Exp. 1) that the processof EAC pelleting enriches for B lymphocytes 3-to 4-fold but does not enrich for phagocytes, Thus, the increase in transformation frequency is proportional to the increase in B lymphocytes. As a further test to determine whether phagocytic cells, presumably monocytes which also have have the EAC receptor, play a role in transformation of marmoset leukocytes we examined the effect of removal of cells that had ingested carbonyl iron. Such treatment effectively decreased the number of phagocytic cells but did not alter the efficiency of transformation (Table  5) . Thus, marmoset monocytes are not the progenitors of the EB virus-transformed cell. All the transformed wells in the experiments shown in Table 5 Since all human transformants expressed the EAC receptor and all marmoset transformants failed to do so, we favor the concept that human transformants retain certain of their B cell characteristics whereas marmoset transformants extinguish these markers.
The most straightforward interpretation of the data in Tables 35 is that a relative increase in the number of nonphagocytic EAC receptor-positive cells leads to a proportional increase in the efficiency of transformation. This interpretation is also consistent with the proposal by Yefenof et al. (16) , based on cocapping experiments, that the EB virus receptor is closely linked to the EAC receptor on the human B lymphocyte. However, other interpretations of our data should be mentioned. It is possible that depletion of thymus-derived lymphocytes eliminates a suppressor effect of this population on transformation. Another possibility is that enrichment for cells with EAC receptors also leads to relative increases in the pro- (19, 20) . Virus production may modulate the EAC receptor.
The cotton-top marmoset is considerably more susceptible to the oncogenic effects of EB virus than are other species. Woolly monkeys are resistant to tumorigenesis (W. A. Andiman and G. Miller, unpublished data). The absence of expression of differentiated lymphocyte markers on transformed marmoset cells might in some way make them less susceptible to immune surveillance mechanisms. The loss of lymphocyte markers may also be a more general phenomenon involving various other surface properties of the cell in addition to the receptors for EAC and IgG Fc. Alternatively, EAC receptors might in fact be retained on marmoset transformants but, due to impaired membrane mobility, receptors might not aggregate sufficiently to bind EAC.
The phenomenon of variable expression of lymphocyte markers on EB virus-transformed cells demonstrates that transformation of growth properties (i.e., immortalization) and transformation of cell surface properties are separate events. Although all the cells we have studied are "transformed" by the virus, the marmoset cells appear to be maximally "dedifferentiated" after transformation. A crucial set of questions for further study concerns the reasons why EB virus converts both the growth potential and cell surface properties of lymphoid cells of one species and only the growth of cells from another species. The answer may lie in differences in the viral integration sites in host cell chromosomes of different primates. It is also worth considering the possibility that, in man, tumorigenesis by the virus requires conversion of both cell growth and cell surface behavior.
